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Abstract 
Effective public participation is the key factor to improve the efficiency of the river basin’s water resource management and succeed 
in its comprehensive management. Anyang and Baoding city as typical urban modules, Qingfeng and Laishui county as rural 
modules, Boai and Anxin County as eco-sensitive area, in the upper and middle reaches of Haihe River Basin are selected in this 
paper for the research. Methods such as questionnaire survey, interview with interest groups and expert consultation are adopted to 
analyze and evaluate the environment awareness of residents in this basin, and the current situation of participation in the water 
resource management of the river basin (WRMRB) with one ten-thousandth of population as sampling. Residents among different 
reaches and different modules in Haihe River Basin are compared and evaluated in terms of environment knowledge, information 
circulation channel, water environment satisfaction, willingness to participate, and actual participation rate, etc. As the results show, 
the status quo of public participation in water resource management (WRM) is eco-sensitive areas>urban modules>rural modules, 
and the middle reaches> the upper reaches. The main channels for the public to obtain environment knowledge and information are 
personal experience and passive acceptance through media publicity; the channels of participation are not smooth, and the actual 
participation rate is lower than the percentage of the willingness to participate, which means there is a high uncertainty of 
willingness to participate. The main participation activities which the government carried out are publicity and education. It means 
that they failed to consider the river basin as a whole, and were unable to communicate smoothly within the upper and lower reaches 
of the basin and make the corresponding design; meanwhile, the decision-making was weak and the whole-process participation was 
not in place. The residents of this river basin haven’t formed a set of commonly-accepted values for this basin. Suggestions are made 
in three aspects: decision-making and whole-process participation; non-governmental environmental protection organizations’ role 
in promotion; environmental education in schools. 
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1. Introduction 
The comprehensive management of the river basin is a new concept of WRM (Jonker et al., 2002). It is a 
quantitative analysis in terms of the river basin and a general integration of targets including benefits, equality and 
environmental protection (Hooper B., 2005). It is not only an effective way to solve the water resource crisis, but also a 
mode of WRMRB based on a wide range of public participation (Macleod et al., 2007). It emphasizes three aspects, that 
is, cooperation among organizations, public participation and the internalization of environmental externality (Wang et 
al., 2006). The EU Water Framework Directive, which was signed, issued and implemented in 2000, not only affirmed 
the key role of public participation in WRMRB, but also took the concept of WRMRB as public participation-oriented. 
Since then, many scholars analyzed and evaluated the conditions of public participation in WRM by using specific river 
basins as examples (Jonsson, 2005; Tarisai et al., 2005; Khasankhanova, 2005; Mouratiadou et al., 2007; Subha et al., 
2008; David, 2008). Newig et al (2008) discussed about when and which form of participation should be taken in the 
process of management; Larson et al. (2008) at the core evaluated the attitude of participants and non-participants 
 
* Corresponding author. Tel.: +86 10 5880 5092; fax: +86 10 5880 0397 
.E-mail address: jingling@bnu.edu.cn 
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
 Liu Jingling et al. / Procedia Environmental Sciences 2 (2010) 1750–1758 1751
towards public participation in WRM on the basis of geographic ranges; Salgadoa et al. (2009) at the core evaluated 
WRM decision-making by using participative multi-standard analysis; since its establishment, the Global Water 
Partner(GWP) also found out the effectiveness of public participation in WRMRB through public participation 
comprehensive management practices in Sri Lanka, Australia and Germany. GWP believed that public participation can 
coordinate all the interest appeals related to the public and help form the basin values commonly accepted by the public. 
Public participation brings social scale into the water resource comprehensive management, helps the public understand 
the technical problems in management, specifies the conflict between its own behaviors and the environment and 
coordinates the conflicts among the interest groups so that it can guide the public to make a correct choice concerning 
environment and ensure the validity of environmental policy-making (Dungumaro et al., 2003). 
Although the value of public participation has been stressed repeatedly, it proves hard to make the public 
participate in the management. Even if the stakeholders support the management goal, the actual participation rate is 
still very low (Brandi et al., 2008). The elements of successful anticipatory WRM include enough openness at the early 
stage, that is, attracting as many as possible stakeholders and other interest groups to participate; obtaining diversified 
information; taking multiple facts and values into consideration; ensuring the information flow so as to make effective 
decisions. The information flow as well as the empowerment and acceptance of stakeholders play an important role in 
the success of the decision-making process (Newig et al., 2008). 
WRMRB in China is faceing many challenges. In management, the priority is given to the technological layer 
while the consideration of social factors is ignored. The revision of “Water Law” in China in 2002 established a 
management system of integrating river basin management and area management, centralized management and 
management by sectors, making the comprehensive river basin management, as a new management concept, became a 
development mode of WRMRB in China (Ruan et al., 2001). It provided the public with institutional guarantee in terms 
of participation in WRM from two aspects. Firstly, the information of water environment in China would be released to 
the public and the information of people who is responsible for the environmental accident is also required to tell the 
public. This guarantee the rights of the public on knowing about the environment and the information flow; secondly, 
the right to report an offense and bring a lawsuit were conferred on the public in order to encourage the civil 
compensation on water environment pollution. However, due to the shortage of implementation details and the weak 
legal protection, it’s hard to bring public participation into effect in WRMRB. In addition, the participation is mainly 
led by government and little attention is paid to participation. What’s more, the attitude and interest of the public were 
seldom taken into consideration and the river basin values commonly were hard to accepted by the public in the whole 
basin. What’s the status quo of public participation in WRMRB? What are the problems? How to make improvements? 
This paper selected some typical modules of upper and middle reaches of Haihe river basin. Methods such as 
questionnaire survey, interview with interest groups and expert consultation were adopted to analyze and evaluate the 
environmental awareness of residents in this basin, and the current situation of participation in WRMRB. The research 
includes environment knowledge of locals, environment satisfaction, information circulation channel, the willingness 
of the public to participate, actual participation, and so on. The status quo of public participation in the Haihe river 
basin’s WRM and its deficiency were explored, suggest corresponding improvements on public participation in 
WRMRB, in order to optimize WRMRB and decision-making. 
2.  The Division of Modules in the Research Area  
2.1 Study Area 
The total area of the Haihe River Basin is 3,182,000 km2. It takes 3.3% of the country's total area, including 3 
water systems: Haihe River, Luanhe River and Tuhaimajia River, 7 river systems and 10 important rivers. About 12% 
of population in the country lives in this basin. This basin plays an important role in political and economic. There are 
25 large and medium cities in this basin, such as Beijing, Tianjin, Baoding, Anyang, and so on. 
2.2 The Division of Research Areas 
In accordance with the space difference among the upper, middle and lower reaches of the river basin, and 
considering the disparity among the urban, rural and the eco-sensitive areas, this paper the typical urban module, rural 
community and eco-sensitive area in Haihe River basin were selected to study (Fig 1). The selection of representative 
and typical unit modules can make the status quo of public participation clear and help to develop public participation 
with regional characteristics and pertinent to a specific area.  
2.2.1 Upper Reaches of Haihe River Basin 
(1) Urban Module: Anyang city locates on the bank of Weihe River. It’s an important city in upper reaches of 
Haihe river basin. 950,000 people live in this city. Industrial and domestic wastewater of Anyang city are important 
factor of upstream water pollution. 
(2) Eco-sensitive area: Boai country locates in the cradle of Weihe River. The total population is 430,000. It owns 
the world's geological park, national 4A-level scenic spots, and national water scenic spots, etc. Two county-level 
projects: west to east gas pipeline and South-to-North water diversion are via this country, so it has highy ecological 
sensitivity.  
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(3) Rural module: Qingfeng country locates on northeast of Henan Province. Its total area is 834 km2, and total 
population is 680,000. Qingfeng is national poverty country. Its domestic wastewater was discharged into Majia River.  
2.2.2 Middle Reaches of Haihe River Basin 
 (1) Urban Module: Baoding city locates in the middle reaches of Baiyangdian basin which is the sub-basin of 
Haihe river basin, and it is the main city in this river basin. It has a population of 1,030,000. The discharge of industrial 
wastewater and domestic sewage from the urban district of Baoding is the main factor of water pollution in 
Baiyangdian basin. The per capita hold of water resource accounts for only 7% of the national average level. 
(2) Eco-sensitive area: Anxin county is on the lower reaches of Baiyangdian basin. 85% of Baiyangdian’s water 
surface is located in Anxin county. There are about 450,000 people in this area. The 36 villages are surrounded by 
water on all sides. Fishery, reed and tourism are the main source of income for residents there. At the beginning of 
2000, there occurred “Dead Fish” incident in Baiyangdian, involving 679 households because of the polluted water area. 
The economic loss of the “Dead Fish” incident in 2006 amounted to 23,859,200 yuan.    
(3) Rural module: Laishui County locates on the upper reaches of Baiyangdian basin. The total population is 
380,000. Laishui County is a provincial-level poverty county, so it’s also typical in terms of economic level and 
farmers’ livelihood. 
 
Figure 1 the location map of Haihe River Basin and the research area 
3. Sample Determinations and Research Methods 
Local residents are always the most important participants in participative WRM, for they not only offer some key 
information related to local natural and social-political system, but also support the measures for solving nonpoint 
source pollution (Weber et al., 2003; Wondolleck et al., 2000; Sabatier et al., 2005). Therefore, the residents in the river 
basin are regarded as the core interest groups under investigation.  
Setting the modules as the target areas, comprehensive methods such as questionnaire, interview with interests 
groups and expert consultation were used. The investigation was conducted among residents in the river basin. The 
shortcomings of questionnaire were supplement by informal discussions with government departments and interviews 
with farmers and single-interest group interview with interest groups such as environmental protection NGO, schools 
and sisterhoods. The SPSS13.0 software was used to analyze the results of the questionnaire. The analysis on status quo 
of public participation of Haihe river basin integrated the descriptive and inferential analysis, and the analysis on 
specific problems was based on the rationality of the questionnaire design. The “2007 National Public Environment 
Awareness Investigation Report” was used as the methodology reference. It made quantitative description and analyses 
on status quo of environment knowledge level and public participation in Haihe river basin by using descriptive analysis, 
and inferred the general characteristics of public participation in Haihe river basin.   
We sampled with one ten-thousandth of the population in each target area. The samples of residents in urban 
modules and eco-sensitive areas were chosen randomly. The proportion of gender and age structure of the samples 
distributed evenly. They have relatively high education background and most of them have their education background 
centered above the level of senior high school. The questionnaires for residents in rural modules were conducted in the 
form of household interview, thus increasing the residents’ understanding and response rate towards the questionnaire. 
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The characteristics of the samples showed that the heads of the households were mainly male, and most education 
background of the farmers was junior middle school. There were 374 samplings, for details see Table 1. 
Table 1 Basic Characteristic of the Samples 
 
Issuance 
Number 
Valid 
Number 
Gender Age Education Background 
Male Female 25 26-35 36-45 46-55 56 
Eleme
ntary 
School 
Junior 
Middle 
School 
Senior 
High 
School 
college 
Anyang 95 87 41 46 32 20 24 4 7 8 16 33 30 
Baoding 103 100 53 47 28 32 20 13 7 3 13 34 50 
Boai 43 41 16 25 10 18 9 3 1 4 10 18 9 
Anxin 45 40 23 17 8 13 10 5 4 3 19 15 3 
Qingfeng 68 68 49 18 11 20 18 12 6 9 42 13 4 
Laishui 38 38 34 4 6 12 8 4 8 5 31 3 0 
4. Results and Discussion 
4.1 Residents in the River Basin 
Residents in the river basin are the groups with highest interests but lowest power in WRM. Ensuring their rights 
to participate embodies the principle of equal and open public participation. The success of public participation in the 
river basin abroad also testified that residents who have the best understanding of local environment conditions can 
help the management institutions make decision more effectively (Yercan M., 2003˗Sang N, 2008). 
4.2 Environment knowledge were different and high awareness coexist with low accuracy  
The environment awareness often forms on the basis of effective recognition of environment scientific knowledge. 
Therefore, finding out people’s recognition of environment scientific knowledge is the primary aspect in analyzing 
public environment awareness. The investigation on environment knowledge level was carried out through the 
examination on seven environment-related terms, and the results were divided into two aspects, the awareness rate and 
the accuracy rate (the rate of correctly explaining the meaning of each concept). In “2007 National Public Environment 
Awareness Investigation Report”, the average national level is 50.4% for awareness rate and 30.2% for accuracy rate.  
  
(a) the upper reaches                               (b) the middle reaches 
Figure 2 The Comparison between Awareness Rate and Accuracy Rate 
Fig2 shows on the both upstream and midstream, awareness rate of environmental knowledge is much higher than 
accuracy rate. At the same time, the accuracy rate in urban modules is higher than it in eco-sensitive areas, and it is the 
lowest in rural modules. The results showed that most of the public had heard about some knowledge related to 
environment science, but they didn’t have a deep understanding of its accurate meaning, that is, the high awareness rate 
co-exists with low accuracy rate. This leads to the condition of low recognition on practical environment science 
knowledge of the public.  
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There is a big difference of awareness rate and accuracy rate among different research modules in middle reaches, 
but there is a minor difference in upper reaches. In urban modules and eco-sensitive areas, awareness rate and accuracy 
rate of environmental knowledge are lower in upper reaches than that in middle reaches. Potential reason is water 
environment in upper reaches better than that in middle reaches, so public in middle reaches paid more attention to 
environmental knowledge actively due to severe water pollution; while for rural modules, there is no significant 
difference between upper and middle reaches. The publicity and education on environment in rural areas still need 
improving. 
4.3 The main sources of environment knowledge and information were media.  
In the mass, residents knew about the environment problems mainly through media. The channels were relatively 
monotonous. The media are the easiest way for the public to obtain environmental knowledge and information. 
Currently, the media mainly help the government carry out related activities, issue environmental information and 
accept complaints from the public. The passivity of the media will make the environmental information lag behind the 
real conditions. The education function of the media in rural areas was lower than that in urban and eco-sensitive areas. 
The proportion of obtaining environment information through the media for residents in Laishui county was only 
19.17%. The ways of environment information publicity such as the government work reports and environment quality 
communiqués didn’t play its due role.  
    
(a) the upper reaches                                   (b) the middle reaches 
Figure 3 Channels of Obtaining Environment Information 
From spatial scale of Haihe River Basin, the public who obtained environmental information through personal 
experience in middle reaches are much more than them in the upper. To some extent, it showed that water pollution in 
Baiyangdian (which in middle reaches) is especially acute. "Dead Fish Incident "in 2000 and 2006 occurred in 
Baiyangdian also makes the public in middle reaches feel the actual harm of serious water pollution. 
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Despite the ratio which the public obtained environmental knowledge and information through school education is low, 
school environmental education in upstream areas was clearly better than it in middle reaches. Respondents in Anxin county and 
Laishui county didn’t obtain environment knowledge and information through school education. The small proportion of school 
education as a source of environment knowledge needs to be addressed. 
4.4 Low environment satisfaction, high uncertainty of participation willingness. 
Overall, public satisfaction with the water environment in research areas is lower than the national average, and it 
conformed to status quo of serious water pollution in Haihe River Basin. Water quality of river sections in the study areas are all 
worse than grade č, but the ratio of the public who dissatisfied with the surrounding water environment in middle reaches was 
significantly higher than it in the upper. The reason of this difference due to sudden water pollution incident made public in 
middle reaches more concerned about water pollution problem and the requirements for water environment is also higher. In 
contrast, public in the upper paid little attention of water environment, and most of them were neutral.  
 
(a) the upper reaches                                    (b) the middle reaches 
Figure 4 Sketch map about the proportion of satisfaction on water environment 
 
In the analysis of the multi-factors affecting environmental protection behaviors, the degree of the closeness between 
residents and the benefits brought to them by environment protection directly affects their willingness to participate. Public 
willingness to participate in water resources management in the upper reaches was higher, and the public who made it clear that 
unwilling to participate in was very little. In the middle reaches, residents in Laishui County showed low willingness to 
participate while residents in Anxin County showed high willingness to participate because fishery and tourism are their main 
income sources. But still some part of the survey believed it all depends whether they would participate in the activities. It is 
because the public are not familiar with how to participate and lack enough trust in the government that their initiative to 
participate is restricted. 
      
(a) the upper reaches                                   (b) the middle reaches 
Figure 5 The sketch map about the proportion of willingness to participate 
 
4.5 The actual participation in water resources management was low. 
Participation rate in middle reaches was higher than it in the upper. For typical modules, participation rate in eco-sensitive 
areas was better than urban modules, and the participation rate in rural modules was less than 10%. On the one hand, the public 
had willingness to know about water environment problems and participate in water resource protection and management. On the 
other hand, the proportion of residents in the basin ever having participation behaviors previously were much low, only half of 
the willingness proportion. Among them, the participation percentage in Laishui county is only 8.3%. (Figure 5, the participation 
behaviors include any of the following: research demonstrations, decision-making management, hearings, related trainings, 
publicity activities, reporting acts against environment-related offenses and so on.) The possible reasons are as follows: (1) the 
number of the public participation activities held by the government was few and their impact was limited. (2) The channel of 
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participation in the activities was not smooth, so those who wanted to participate didn’t know how to take part in. (3) although 
parts of the public do have the willingness to participate, they lacked related abilities. Their participation was mainly passive and 
their initiative to participate was not fully mobilized. As a result, the effects of participation and management were being affected.  
 
Figure 6 The sketch map about percentage of actual participants 
5. Conclusions 
5.1 The Differences of the Public Participation in Different Typical Modules of Haihe River Basin 
The research selected indexes such as water environment satisfaction, willingness, actual participation rate for the analysis 
and evaluation on public participation. It established a three-grade evaluation system according to the equipartition principle to 
evaluate urban, rural and eco-sensitive modules with an order of eco-sensitive areas >urban modules >rural modules. The 
condition of public participation in eco-sensitive areas are relatively good because the water environment condition is closely 
related to the interests of local residents and additionally, the local government took advantage of the public attention on a typical 
pollution incident to carry out a wide range of publicity and education activities in an easily accepted manner. Due to its 
comparatively poor economic development level, the focus of the government and residents in rural modules was mainly cast on 
the improvement of their living standards, leaving little room for the publicity and education on water environment protection. In 
this county, the environment knowledge and awareness of the public were poor, and the willingness to participate and 
participation rate were low. Residents in urban modules had better environment knowledge and higher participation rates. The 
transparency and timeliness of environment information of the government were good and abundant activities were also carried 
out. But Baoding’s publicity and education activities were aimless and there were not enough appropriate forms and channels for 
local residents to participate. Therefore, it uncertainty of willingness to participate was high, the actual participation rate was low, 
and few positive results of participation were achieved. The public participation in urban areas still can be improved a lot. 
5.2 The Differences of the Public Participation in Different Reaches of Haihe River Basin 
The awareness rate and accuracy rate of environmental knowledge, water environment satisfaction rate, the actual 
participation rate and other indicators shows that public participation in WRM in middle reaches of Haihe River Basin was better 
than it in upper reaches. The level of public environmental knowledge and water environment satisfaction rate of upstream areas 
were below the national average, and the actual participation rate was low. The main reason for this difference is due to two 
sudden incidents of water pollution in middle reaches. These sudden incidents caused direct economic losses, made the 
government and the media in middle reaches enhance publicity and education, and attached importance to the role of public 
participation in WRM. They also made the public pay more attention on the local water environment and water pollution issues, 
and participated in related activities.  
But activities carried out by the government were mainly confined to publicity and education with a goal to improve the 
environment awareness of the public and strengthen their participation competence. Judging the river basin as a whole, the 
activities carried out in the river basin were scattered. These activities failed to regard the river basin as a whole and the 
communication between the upper and lower reaches was not effective in these activities. What’s more, residents in this river 
basin didn’t develop a commonly-recognized river basin value through these activities and the publicity, education and 
participation arrangements lacked varieties to suit both urban and rural areas. The resources were not integrated so that the 
effectiveness of the implementation of these activities was affected. The managerial organization in the river basin didn’t 
stipulate specialized laws and regulations as well as detailed policies on public participation, so it’s difficult to implement public 
participation. In addition, without the support of special funds, it made the local government passive in public participation in 
WRMRB. The government didn’t actually involve the public into the whole process of WRM, especially into the policy-making. 
5.3 Lack of Channels for Public Participation, and Urgent Need to Strengthen the Promoting Function of Environmental 
Non-government Organizations (ENGO) and Environment Education in Schools 
In terms of environment information disclosure, the government had multiple ways of disclosing information. But the public 
obtained environmental knowledge and information through ways such as government work reports and environmental quality 
communiqués was very little. They mainly knew about the environment problems and information through the media and 
personal experience. It can be seen that the public accepted the environment knowledge and information passively, and only a 
small proportion of them searched and obtained these information actively. The information was mainly a one-way flow, lacking 
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proper attention and feedback. The information was not circulated smoothly mainly due to the low degree of attention, 
acceptance and feedback of environment information. The participation of multi-group can help enlarge the range of circulated 
information and exert more social influence, thus promoting the transparency and publicity of the information. It is especially 
true in the rural areas lacking participation resources where resource sharing mechanism needs to be introduced and promoted. 
But the promoting functions of other promoting groups haven’t been fully performed in the public participation of Haihe river 
basin. The environment education in schools needs strengthening. Well-managed organizations are needed to guide the public.   
6. Suggestions 
The process of promoting the public participation should be in accordance with the status quo of the local public 
participation, taking the characteristics and differences of public participation in the river basin into consideration. The public 
participation behaviors should be carried out according to the characteristics of different modules. 
The managerial institutions should draft specified laws and regulations as well as detailed rules of implementation on public 
participation according to Haihe river basin, providing a special support fund to ensure the public participation in the WRMRB; 
The publicity activities should focus on the differences between the whole river basin and local characteristics and large-scale 
publicity and education activities should be carried out in accordance with the theme in the river basin level. Below the river 
basin level, core areas should be marked out where publicity and education planning with local characteristics should be 
implemented. Since the media are good at making the residents know about the information, their coverage of environment 
information and concerns about water environment problems should be encouraged. Environment education in schools should be 
strengthened and the education should be started at an early age.  Support should be given to ENGOs and related specialized 
groups to help and guide the public participation in WRMRB.  Efforts should also be made to win support from those residents 
having obvious willingness to participate and uncertain willingness to participate since the number of residents who show no 
willingness to participate is few. A widely-accepted channel and form of participation should be found out, and incentive 
mechanism should be adopted to increase the initiatives of the public to participate.  
At the present stage, the public participation should be introduced into the process of water environment protection and 
water-saving behavior to improve the participation ability and level of the public. When the ability reaches to a certain level, the 
public will be encouraged to participate in the policy-making of WRM. The participation from the community is widely 
promoted and based on practices. The community with good participation awareness and ability can be selected as the exemplary 
community to expand the channel of public participation in WRM. 
The rural areas are weak in terms of participation. The environment knowledge and awareness of the public is low there. 
The publicity on environment-related knowledge should be strengthened. The publicity activities should be carried out in easily 
accepted forms such as showing films and giving out picture albums. Publicity and education projects should be implemented in 
forms of the combination of anti-poverty livelihood and ecological protection to encourage the local residents to participate. 
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